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DETAILED ACTION 

This is a Non-Final Office Action in response to the AMENDMENT filed 
10/27/2005. Claims 1-20 are pending. 

Claims 12-15 are withdrawn from further consideration pursuant to 37 CFR 
1.142(b) as being drawn to a nonelected Invention, there being no allowable generic or 
linking claim. Election was made without traverse of Claims 1-1 1 and 16-20 in the reply 
filed on 7/28/2005. 

Objection to the abstract in the prior Office Action is hereby withdrawn, in view of 
the Amendment. 

Objection to the Claims in the prior Office Action is hereby withdrawn, in view of 
the Amendment. 

Response to Arguments 

Applicant's arguments filed 10/27/2005, with respect to the rejection of claims 1- 
11 and 16-20, under 35 U.S.C. 102(b) as being anticipated by Wrinn (U.S. Patent NO. 
4,746,855), have been fully considered but they are not persuasive. 

In response to Applicant's argument, in reference to independent claims 1, 8 and 
16, The Examiner concedes that Wrinn fails to disclose "a pattern memory for storing 
the input signal patterns and the output signal patterns". However, under a new ground 
of rejection, Dehara (U.S. Patent No. 4,775,977) discloses "a pattern memory (1 A) for 
storing a driver pattern and an expected pattern", where the driver and the expected 
pattern corresponds to the claimed input signal and the output signal patterns, 
respectively (see Abstract, line 2, and Figure 1). 



Application/Control Number: 10/003,180 Page 3 

Art Unit: 2138 

Claims 1-11 and 16-20 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Wrinn (U.S. Patent NO. 4,746,855) in view of Dehara (US Patent No. 
4,775,977), as set forth in the present Office Action, below. 



Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed 
or described as set forth in section 1 02 of this title, if the differences between the 
subject matter sought to be patented and the prior art are such that the subject 
matter as a whole would have been obvious at the time the invention was made 
to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was 
made. 

Claims 1-11 and 16-20 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Wrinn (U.S. Patent NO. 4,746,855) in view of Dehara (U.S. Patent 
No. 4,775,977). 

Regarding independent Claim 1 , Wrinn substantially discloses a. semiconductor 
device test system (Figure 1), comprising: 

A plurality of comparator and driver units (twelve channel driver/detectors 16 for 
channels A to L) each comparator and driver unit (16) comprising a driver (26) 
configured to drive an input signal pattern from the test controller 22 by bus 24 to be 
applied to two or more input pins of semiconductor devices 40 on PCB under test 13 by 
providing inputs to test pins 44, and sensing the resulting conditions at the nodes 
common to leads to the device 40 being tested. In testing individual devices 40, 
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selected channels A-L are connected to selected test pins 44 by activating the 
appropriate relays 36 by relay controller 20, operating under relay control signals 
provided by controller 22 over bus 24. Test controller 22 also provides test control 
signals over bus 24 to operate channel drivers 26 to provide test signal inputs and 
detectors 28 to detect the test outputs while switch 29 is closed and switch 30 is open. 
The test outputs are provided to test controller 22, and compared with expected test 
outputs, (see, Figures 1, 2, 3 and 5, and operation Col. 4, lines 14-35). 

It is noted with respect to claimed limitation of "a driver configured to drive an 
input signal pattern to be applied to two or more input pins of the semiconductor 
device", according to Wrinn, driver (26) of channels (A to L) drives a group of pin nodes 
12 connected to semiconductor device 40 from the channel nodes 14, via relays 36 in 
multiplexer 10 controlled by relay controller 20, Figures 1, 2, 3 and 5, as described: " In 
group 32 or group 34, of relay multiplexer 10, it is possible to make a connection 
between any pin node or any channel node of the group with any other pin node or 
channel node of the group, through multiple or single closed relays. The combinations 
of channel nodes 14 are assigned to pin nodes 12 in a fully combinatorial manner; i.e., 
every possible unique combination of two of the twelve channels A to L. Each channel 
(A-L) is connectable to eleven test pin nodes (Figures 3, 5 and col. 2, lines 55-60). 
For example, channel A is connected to pins 1 , 2, 4, 7, 11, 16, 22, 29, 37, 46 and 56 of 
group 32 through relays 36. Similarly, other connection combination of eleven pins 
applies to the rest of the channels (B-L). Therefore, each driver (26) of channels (A to 



Application/Control Number: 10/003,180 Page 5 

Art Unit: 2138 

L) is capable of applying test signals to a group of pin nodes 12 (eleven test pin 
nodes), thus meeting the claimed requirements. 

A plurality of control units (each comprising a group of eleven relays 36 
corresponding to each channel) of the relay multiplexer 10 in group 32, and each 
configured to electrically connect a corresponding comparator and driver unit (16) to 
test pins 44 through pin nodes 12 of the semiconductor device 40 in response to a 
control signal from relay controller 20. The pins 44 of the semiconductor device 40 are 
divided into pin groups corresponding to channels (A-L), each pin group (channel) 
having K=1 1 number of pins (eleven test pin nodes per channel in group 32, Figure 5), 
where K=1 1 is an integer greater than 1 . 

Wrinn fails to disclose "a pattern memory for storing the input signal patterns and 
the output signal patterns". However, in analogous art, Dehara discloses "a pattern 
memory (1 A) for storing a driver pattern and an expected pattern", where the driver and 
the expected pattern corresponds to the claimed input signal and the output signal 
patterns, respectively (see Abstract, line 2, and Figure 1). It would have been obvious 
to a person having ordinary skill in the art at the time the invention was made to 
incorporate a pattern memory in the tester of Wrinn, as taught by Dehara, for the 
purpose of generating a driver pattern applied to a DUT and an expected pattern to be 
utilized as a reference pattern for comparison with the output pattern produced by the 
DUT in response to the input driver pattern, wherein decision of the DUT as to the 
performance thereof is made on the result of the comparison. 
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Regarding Claims 2, 3, Wrinn discloses control unit comprising a group of eleven 
relays 36 corresponding to each channel of the relay multiplexer 10 in group 32, having 
K number of inputs, where K=1 1 , wherein each control unit is configured to receive the 
control signal via a data bus 19 from relay controller 20. 

Regarding Claim 4, Wrinn discloses wherein the test pins 44 of each pin group of 
the semiconductor device 40 corresponding to output pins, wherein the test controller 
22 comprises memory including an input pattern memory for storing input signal 
patterns to provide test signal inputs to device 40 and an output pattern memory for 
storing output signal patterns (expected test outputs) and wherein the output pattern 
memory stores output signal patterns from an external device (external tester) coupled 
to the test controller 22 to provide test signals to nodes of the board under test and 
analyzing the resulting conditions at the nodes. With respect to claimed input and 
output pattern memory, Wrinn describes, "using a tester to provide test signals to 
nodes (using input pattern memory) of the board under test and analyzing (using 
output pattern memory) the resulting conditions at the nodes", (col. 1, lines 13-15). 

Regarding Claim 5, Wrinn discloses wherein the test pins 44 of each pin group of 
the semiconductor device 40 corresponding to input pins, wherein the test controller 22 
comprises memory including an input pattern memory for storing input signal patterns 
and an output pattern memory for storing predicted output signal patterns (expected 
test outputs) and wherein the input pattern memory stores input signal patterns from an 
external device (external tester) coupled to the test controller 22 to provide test signals 
to nodes of the board under test and analyzing the resulting conditions at the nodes. 
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With respect to claimed input and output pattern memory, Wrinn describes, "using a 
tester to provide test signals to nodes (using input pattern memory) of the board under 
test and analyzing (using output pattern memory) the resulting conditions at the 
nodes", (col. 1, lines 13-15). 

Regarding Claim 6, Wrinn discloses wherein the test pins 44 of each pin group of 
the semiconductor device 40 corresponding to input and/or output pins, wherein the 
test controller 22 comprises memory including an input pattern memory for storing 
input signal patterns and an output pattern memory for storing predicted output signal 
patterns (expected test outputs) and wherein the input pattern memory stores input 
signal patterns from an external device (external tester) coupled to the test controller 
22 to provide test signals to nodes of the board under test and analyzing the resulting 
conditions at the nodes. With respect to claimed input and output pattern memory, 
Wrinn describes, "using a tester to provide test signals to nodes (using input pattern 
memory) of the board under test and analyzing (using output pattern memory) the 
resulting conditions at the nodes", (col. T, lines 13-15). 

Regarding Claim 7, Wrinn discloses wherein the test pins 44 of each pin group of 
the semiconductor device 40 corresponding to output pins, wherein the test controller 
22 comprises memory including an input pattern memory for storing input signal 
patterns to provide test signal inputs to device 40 and an output pattern memory for 
storing output signal patterns (expected test outputs), and where the (expected test 
outputs) are stored in an (external tester) coupled to the test controller 22 to provide 
test signals to nodes of the board under test and analyzing the resulting conditions at 
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the nodes. With respect to claimed input and output pattern memory, Wrinn describes, 
"using a tester to provide test signals to nodes (using input pattern memory) of the 
board under test and analyzing (using output pattern memory) the resulting conditions 
at the nodes", (col. 1, lines 13-15). 

Regarding independent Claim 8 , Wrinn substantially discloses a method of 
testing a semiconductor device using the semiconductor device test system (Figures 1, 
2, 3 and 5), comprising: 

Selecting pins (test pins 44) from among a plurality of pins of the semiconductor 
device 40 on PCB under test 1 3. 

Dividing the selected pins (test pins 44) into a plurality of pin groups 
corresponding to each channel (A-L), disclosed as follows: Each channel (A-L) is 
connectable to eleven test pin nodes (Figures 3, 5 and col. 2, lines 55-60). For 
example, channel A is connected to pins 1, 2, 4, 7, 11, 16, 22, 29, 37, 46 and 56 of 
group 32 through relays 36. Similarly, other connection combination of eleven pins 
applies to the rest of the channels (B-L). The test pins 44 of the semiconductor device 
40 are divided into pin groups corresponding to channels (A-L), each pin group 
(channel) having K=1 1 number of pins (eleven test pin nodes per channel in group 32, 
Figure 5), where K=1 1 is an integer greater than 1 . 

Generating a control signal from relay controller 20. 

Electrically connecting a comparator and driver unit (16) to switch 29 connected 
to channel line 18 and in turn to a single pin 44 of the semiconductor device, which is 
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connectable from a pin node 12 through a relay 36. "In group 32 or group 34, in typical 
operation, however, at any given time, each channel node would be connected to no 
more than one pin node, and each pin node would be connected to no more than one 
channel node". 

The test controller 22 also provides test control signals over bus 24 to operate 
channel drivers 26 to provide test signal inputs and detectors 28 to detect the test 
outputs while switch 29 is closed and switch 30 is open. The test outputs are provided 
to test controller 22, and compared with expected test outputs, (see, Figures 1, 2, 3 
and 5, and operation Col. 4, lines 14-35). 

Wrinn fails to disclose "applying input signal patterns from an input pattern 
memory to input pins of the semiconductor device, and comparing data output from 
output pins of the semiconductor device with output signal patterns output from an 
output pattern memory". However, in analogous art, Dehara discloses "a pattern 
memory (1 A) for storing a driver pattern and an expected pattern", where the driver and 
the expected pattern corresponds to the claimed input signal and the output signal 
patterns, respectively (see Abstract, line 2, and Figure 1). It would have been obvious 
to a person having ordinary skill in the art at the time the invention was made to 
incorporate a pattern memory in the tester of Wrinn, as taught by Dehara, for the 
purpose of generating a driver pattern applied to a DUT and an expected pattern to be 
utilized as a reference pattern for comparison with the output pattern produced by the 
DUT in response to the input driver pattern, wherein decision of the DUT as to the 
performance thereof is made on the result of the comparison. 
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Regarding Claim 9, Wrinn discloses wherein the selected test pins 44 of each pin 
group of the semiconductor device 40 corresponding to input pins, wherein the test 
controller 22 comprises memory including an input pattern memory for storing input 
signal patterns and an output pattern memory for storing predicted output signal 
patterns (expected test outputs) and wherein the input pattern memory stores input 
signal patterns from an external device (external tester) coupled to the test controller 
22 to provide test signals to nodes of the board under test and analyzing the resulting 
conditions at the nodes. With respect to claimed input and output pattern memory, 
Wrinn describes, "using a tester to provide test signals to nodes (using input pattern 
memory) of the board under test and analyzing (using output pattern memory) the 
resulting conditions at the nodes", (col. 1, lines 13-15). 

Regarding Claim 10, Wrinn discloses wherein the selected test pins 44 of each 
pin group of the semiconductor device 40 corresponding to output pins, wherein the 
test controller 22 comprises memory including an input pattern memory for storing 
input signal patterns to provide test signal inputs to device 40 and an output pattern 
memory for storing output signal patterns (expected test outputs) and wherein the 
output pattern memory stores output signal patterns from an external device (external 
tester) coupled to the test controller 22 to provide test signals to nodes of the board 
under test and analyzing the resulting conditions at the nodes. With respect to claimed 
input and output pattern memory, Wrinn describes, "using a tester to provide test 
signals to nodes (using input pattern memory) of the board under test and analyzing 
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(using output pattern memory) the resulting conditions at the nodes", (col. 1, lines 13- 
15). 

Regarding Claim 1 1 , Wrinn discloses wherein all the test pins 44 of each pin 
group of the semiconductor device 40 corresponding to input and/or output pins, 
wherein the test controller 22 comprises memory including an input pattern memory for 
storing input signal patterns and an output pattern memory for storing predicted output 
signal patterns (expected test outputs) and wherein the input pattern memory stores 
input signal patterns from an external device (external tester) coupled to the test 
controller 22 to provide test signals to nodes of the board under test and analyzing the 
resulting conditions at the nodes. With respect to claimed input and output pattern 
memory, Wrinn describes, "using a tester to provide test signals to nodes (using input 
pattern memory) of the board under test and analyzing (using output pattern memory) 
the resulting conditions at the nodes", (col. 1, lines 13-15). 

Regarding independent Claim 16 , Wrinn substantially discloses a method of 
testing a semiconductor device using the semiconductor device test system (Figures 1 , 
2, 3 and 5), comprising: 

Selectively (through relay 36) connecting a pin (12) from comparator and driver 
unit (16) to switch 29 connected to channel line 18 of the test system to a pin 44 of the 
semiconductor device 40 based on a control signal from the relay controller 20. "As is 
seen in Figure 4, each relay 36 makes a channel node 14 connectable to a pin node 12 
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by a normally open switch 38 controlled by TTL signals from controller 20 (via means 
not shown). 

Wrinn fails to disclose "applying input signal patterns from an input pattern 
memory to input pins of the semiconductor device, and comparing data output from 
output pins of the semiconductor device with output signal patterns output from an 
output pattern memory". However, in analogous art, Dehara discloses "a pattern 
memory (1 A) for storing a driver pattern and an expected pattern", where the driver and 
the expected pattern corresponds to the claimed input signal and the output signal 
patterns, respectively (see Abstract, line 2, and Figure 1). It would have been obvious 
to a person having ordinary skill in the art at the time the invention was made to 
incorporate a pattern memory in the tester of Wrinn, as taught by Dehara, for the 
purpose of generating a driver pattern applied to a DUT and an expected pattern to be 
utilized as a reference pattern for comparison with the output pattern produced by the 
DUT in response to the input driver pattern, wherein decision of the DUT as to the 
performance thereof is made on the result of the comparison. 

Regarding Claim 17, Wrinn discloses wherein the pin of the test system 
comprises a comparator and driver unit 16, comprising a comparator (detectors 28) 
configured to compare an output pattern from an output pin 44 of the semiconductor 
device 40 with a predetermined output pattern and a driver 26 configured to drive an 
input pattern for an input pin 44 of the semiconductor device 40, and wherein the 
comparator and driver unit is selectively connected (trough a relay 36) to the pin 44 of 



Application/Control Number: 10/003,180 Page 13 

Art Unit: 2138 

the semiconductor device 40 based on the control signal from controller 20. Test 
controller 22 also provides test control signals over bus 24 to operate channel drivers 
26 to provide test signal inputs and detectors 28 to detect the test outputs while switch 
29 is closed and switch 30 is open. The test outputs are provided to test controller 
22, and compared with expected test outputs, (see, Figures 1, 2, 3 and 5, and 
operation Col. 4, lines 14-35). 

Regarding Claim 18, Wrinn discloses wherein the pins 44 of the semiconductor 
device 40 are divided into pin groups corresponding to channels (A-L), each pin group 
(channel) having K=1 1 number of pins (eleven test pin nodes per channel in group 32, 
Figure 5), where K=1 1 is an integer greater than 1. 

Regarding Claim 19, Wrinn discloses wherein the pin (12) of the test system is 
selectively connected (through relay 36) from comparator and driver unit (16) to switch 
29 connected to channel line 18 to a pin 44 of the semiconductor device 40 based on a 
control signal from the relay controller 20. "As is seen in Figure 4, each relay 36 makes 
a channel node 14 connectable to a pin node 12 by a normally open switch 38 
controlled by TTL signals from controller 20 (via means not shown). 

Regarding Claim 20, Wrinn discloses wherein the pin of the test system 
comprises a comparator and driver unit 16 and a control unit (each comprising a group 
of eleven relays 36 corresponding to each channel) of the relay multiplexer 10 in group 
32, wherein the control unit is configured to electrically connect a corresponding 
comparator and driver unit (16) to test pins 44 through pin nodes 12 of the 
semiconductor device 40 in response to a control signal from relay controller 20. 
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Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Arai (U.S. Patent No. 5,701,306) discloses, Figure 7, a high speed LSI tester 70, 
which includes a test pattern memory 77 and an expected value pattern memory 78, 
which are coupled as shown. The test pattern memory 77 stores a number of test 
patterns to be supplied to the terminals of the LSI 700, which are sequentially supplied 
from the high speed LSI tester 70 through the output drivers 71 to 73 to the LSI 700. 
The comparator 75 compares the received looped-back data with the expected value 
pattern stored in the expected value pattern memory 78. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to JAMES C. KERVEROS whose telephone number is 
(571) 272-3824. The examiner can normally be reached on 9:00 AM TO 5:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Albert Decady can be reached on (571) 272-3819. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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